The case of a 79-year old man who was suspected to have an insulinoma is presented. Although clinically and biochemically an insulinoma was the most probable diagnosis there was no supportive radiological evidence. Open surgery and exploration revealed a lesion which was confirmed to be an insulinoma. The patient's hypoglycaemia improved immediately following surgery. In the Sri Lankan setting where sophisticated imaging procedures are not freely available, open exploration of the pancreas is a good alternative to locate a suspected insulinoma.
Introduction
Insulinoma, the commonest neuroendocrine tumour that occurs in the pancreas, has a 10-15% preponderance of being malignant [1] . The mean age of presentation is about 45 years [1] . The usual clinical presentation is intractable hypoglycaemia or complications of hypoglycaemia. The insulin : glucose ratio is also elevated. The presence of hypoglycaemia with an inappropriate increase in the insulin levels is the key to diagnosis. After biochemical diagnosis, the lesion needs to be localised. The ultrasound scan (USS) and computerised tomography (CT) are the two common investigations performed, though they detect only 50% of the lesions. Magnetic resonance imaging (MRI) has a slightly better yield compared to CT and the USS. However, at the hands of an experienced surgeon there is an 80 % chance of correctly localising the lesion at open exploration of the pancreas [1] .
In specialised centres transhepatic portal venous sampling is used to locate the insulinoma. The 75-80 % of insulinomas are solitary benign lesions, 10% occur as multiple adenomas in multiple endocrine neoplasia 1 (MEN1) [2] and 10% are malignant. These metastasise to the liver and are slow growing. Most benign lesions are 0.5-2 cm in size whereas malignant lesions are about 6 cm in size. Once the lesion is located it is enucleated. Where the tumour is not found and facilities are available, intraoperative ultrasonography can be done to locate the lesion [3] . Still if the lesion is not found and if the glycaemic control is satisfactory, surgery would be abandoned and transhepatic portal venous sampling attempted later [4 ,5] . If there is uncontrollable hypoglycaemia, distal resection of the pancreas is advocated [6] . The non-surgical management of this condition includes feeding small frequent meals, administering diazoxide [7] , which reduces insulin secretion in 60% of patients, and treatment with octreotide. Usually there is immediate restoration of the glycaemic control after surgery. There could be immediate post-operative hypoglycaemia as a result of the release of insulin due to handling of the pancreas [8] .
Locating an insulinoma by surgical exploration

Case report
A 79-year old man was transferred to a neurology unit at the National Hospital of Sri Lanka, following an altered level of consciousness after cataract surgery. A CT brain revealed multiple infarcts. The patient was found to be having hypoglycaemic attacks with capillary glucose levels going down to 1.1-1.6 mmol/L. His serum insulin level was 24.5 µU/mL (>20 µU/mL diagnostic). Insulin: glucose ratio was 0.8 (<0.3). The growth hormone level was 0.8 mU/mL and cortisol 871 mmol/L. His IV and oral contrast CT abdomen showed multiple hypoechoic areas in the liver. The USS abdomen was normal and MRI scan was not available. Colonoscopy was normal up to the ascending colon and flexible gastroduodenoscopy revealed small polyps in the stomach, which showed a normal gastric mucosal pattern. USS guided and CT guided biopsy of the liver lesions also revealed normal liver architecture.
Because of the severe hypoglycaemia he was started on a continuous 10% glucose infusion and the capillary glucose was monitored regularly. The patient underwent laparoscopic examination and laparoscopy guided liver biopsy. Pancreatic lesions could not be visualised and the biopsy showed normal liver cells. Subsequently, the patient underwent exploratory laparotomy for locating the insulinoma. At surgery a 1cm x 1cm firm, vascular, blood red encapsulated lesion was found at the superior pole of the pancreas. The lesion with the capsule was easily shelled out. A liver biopsy was also done from a suspicious area. On the first post-operative day the patient was not hypoglycaemic. His dextrose infusions were tailed off. On the fifth day blood glucose rose to levels that warranted introduction of an oral hypoglycaemic agent.
Discussion
In this patient the biochemical diagnosis was made early. However, the location of the insulinoma [9, 10] with the available resources was difficult. The liver lesions
Brief reports
were repeatedly biopsied and found to be normal. Hence, the possibility of a malignant insulin secreting tumour was ruled out. An open exploration was done and the lesion we removed was confirmed to be an insulinoma without any features of malignancy. In the Sri Lankan context, with limited facilities, open exploration of the pancreas for location of an insulinoma appears to be a useful procedure in the management of this condition.
